Let X be an arbitrary topological space and let Y be a closed connected oriented n-dimensional manifold.
We recall that
where ζ ∈ H n (X) is the fundamental class of X and [ , ] denotes the Kronecker product (see [3] , Theorem 14.4, p. 396). Therefore, if Λ(f, g) = 0 there exists a coincidence of f and g.
This work is divided in four sections. The first one is dedicated to preliminary notions. In section 2, we consider Y a closed connected oriented n-dimensional manifold, X an arbitrary topological space and given p maps f 1 , . . . , f p :
In section 3, we calculate the Lefschetz class when Y is a homology sphere space. In section 4, we give formulas for L(f 1 , . . . , f p ) which are more computable, but which are applied only in special cases.
The Lefschetz class of p maps
We recall that the product of two pairs of topological spaces (X, A) and (Y, B) is defined
Inductively, given (X i , A i ), i = 1, . . . , k, k pairs of topological spaces we define
where
From now on, Y denotes a closed connected oriented n-manifold.
Thom class related to such orientation and let j :
We define the Lefschetz class of f 1 , . . . , f p by
Proof. Suppose Coin(f 1 , . . . , f p ) = ∅. Then, for every x ∈ X, f i (x) = f j (x), for some i = j. Therefore, for each x ∈ X,
Thus, the composed map
. . , h p−1 ) factors as in the following diagram:
The Lefschetz class has the following property.
Proof. Let us to prove the case p = 3. In this case,
From equation (2.1) we conclude that (f 1 , f 2 ) * (e n × e n ) = 0 and from equation (2.2) we
Therefore,
For the general case, it is enough to show that
, for all j = 1, . . . , p. In fact to prove this, it is used the same idea of the previous case.
3 The Lefschetz class for a homology sphere space Y Throughout this section Y denotes an n-homology sphere space.
Let e n ∈ H n (Y ) be such that [ζ, e n ] = 1 and let e 0 ∈ H 0 (Y ) be the identity element
Now, we can describe L(f 1 , . . . , f p ) in the setting that Y is a homology sphere space.
where f j = (f 1 , . . . , f j−1 , f j+1 , . . . , f p ), j = 1, . . . , p, and e = e n × · · · × e n
Proof.
.
It is not difficult to see that the above product is exactly the same as Then,
where f i = (f 1 , . . . , f i−1 , f i+1 , . . . , f p ), i = 1, . . . , p, and e = e n × · · · × e n
Therefore, L(f 1 , . . . , f p ) = 0 if and only if
Thus, we define the Lefschetz number for f 1 , . . . , f p by
Related Results
Throughout this section Y denotes an n-homology sphere space. 
Suppose that the homomorphisms f *
1 (e n ) = a 11 e 1 + a 12 e 2 f * 2 (e n ) = a 21 e 1 + a 22 e 2 f * 3 (e n ) = a 31 e 1 + a 32 e 2 where e 1 = e n ×e 0 and e 2 = e 0 ×e n . We have that e 1 e 1 = e 2 e 2 = 0, e 1 e 2 = e n ×e n and e 2 e 1 = (−1) n e n × e n . It follows that 
We recall that for any map f : X → Z between topological spaces and for any k, q positive integers given, we have that
for every u ∈ H k+q (X) and β ∈ H k (Z).
Let us consider now f : Y × Y → Y × Y a map and let d ∈ Z be the degree of f , i.e.,
Denoting by ∆ k the determinant of f * :
where β k is the k-th Betti number of Y × Y . In particular, for k = n,
Example. Let n be an even integer and let f 1 , f 2 : Y × Y → Y be maps. Let e 1 = e n × e 0 and e 2 = e 0 × e n be generators of
1 (e n ) = a 11 e 1 + a 12 e 2 f * 2 (e n ) = a 21 e 1 + a 22 e 2
By the previous remark we have that (f 1 , f 2 )
* (e n × e n ) = ±(a 11 a 22 − a 12 a 21 ) e n × e n .
On the other hand,
2 (e n ) = (a 11 a 22 + (−1) n a 12 a 21 ) e n × e n .
Since n is an even number, is the matrix of (
Moreover, since e n e n = 0,
1 (e n ) = (a 11 a 12 + (−1) n a 11 a 12 ) e n × e n = 2a 11 a 12 e n × e n , which implies 2a 11 a 12 = 0. Therefore, a 11 = 0 or a 12 = 0. In a similar way we have
2 (e n ) = (a 21 a 22 + (−1) n a 21 a 22 ) e n × e n = 2a 21 a 22 e n × e n , which implies that a 21 = 0 or a 22 = 0.
Then the matrix of ( We remark that in the first and fourth cases we have (f 1 , f 2 ) * (e n × e n ) = −det(A) e n × e n and in the second and third cases we have
From the above remarks, it follows that: 
Proof. Given p ∈ Y , let us consider the constant map f 3 (x) = p, for all x ∈ Y × Y . In this case, Λ(f 1 , f 2 , f 3 ) = deg(f 1 , f 2 ) = ±det a 11 a 12 a 21 a 22 It follows that if a 11 a 22 − a 12 a 22 = 0, then there exists x 0 ∈ Y × Y such that f 1 (x 0 ) = f 2 (x 0 ) = p.
where e 1 = e n × e 0 × e 0 , e 2 = e 0 × e n × e 0 and e 3 = e 0 × e 0 × e n . Then, we have 
